Bakery industry is one of the key sectors within the production of food products; however, there is a decrease of staff and lack of interest in studying or doing business in this branch, which is consistent with below-average wage. Very low labour productivity associated with labour intensity and a low economic performance of the industry is also characteristic. This article aims to identify whether those unfavourably evolving characteristics are common to the entire industry, or relate only to specific types of businesses and if they differ significantly among these companies. The existence of companies with similar characteristics will be verified based on cluster analysis which will define the key players on the Czech market with bakery and confectionery products. The results show that there were statistically significant differences in most of the evaluated indicators among the companies producing bakery when we classify the companies according to their size, ownership and use of grant funds. According to the cluster analysis, two key players that represent a threat for other groups of companies were identified on the market. In the risk there is mainly a group of micro and small enterprises with family ownership, whose economic position is weak, even if it represents the largest category. Therefore, more attention should be paid to this group of enterprises and focus on their development and access to finance for the development of their business.
INTRODUCTION
Food production is in the Czech Republic, as in other countries, the strategic sector of the national economy. Its character is determined by providing the population's diet which is achieved by processing domestic agricultural raw materials and also by the contribution of imports, mainly from the EU countries (MoA, 2015) .
Baking industry is among the most important sectors of the European food and drink industry. There is 54 % of the enterprises of the food and drink industries of the EU (the highest share) in this branch and 32 % of employees work here (also the highest share). The enterprises contribute by 20 % to a turnover which represents the highest percentage. With the creation of value added it is in the fourth position, i.e. 15 %. Labour productivity is problematic. It is the lowest in this production field in comparison to other manufacturing sectors. Average labour productivity is 26 thousand EUR per person (Food Drink Europe, 2015) .
The bakery industry is an important sector which is linked with the mill industry, pasta manufacturers and trading companies. Economy of this branch is also influenced by the price of flour which has fluctuated recently (Mejstříková et al., 2011) . Position of bakery and confectionery producers is also significant in the Czech food industry. The sector contributed to the total revenues from sales of own products and services of the food products industry by 12.1 % in 2014. The biggest employer in this sector is currently a group 10.7 Manufacture of bakery and farinaceous products which is demanding in labour intensity and in different technologies and sizes of companies represented throughout the country. There were 35.3 % of employees working in this group in food production in 2014 i.e. 29,756 people, which makes it one of the most important employers. It contributes by 22 % to the creation of value added which is the second highest percentage (MoA, 2015) .
A problematic area in this manufacturing industry is a long-term decline in employees which is in the context with low average gross wages per month. These wages are the lowest within the production of food products, however, there was an increase to 17,320 CZK (11 % in a year) in 2014. Another distinguishing feature of the field is low labour productivity which was 392.6 thousand CZK in 2014 and is the lowest in the food industry (MoA, 2015) .
So the question is whether those unfavourably evolving characteristics are common to all types of enterprises of bakery industry, or whether it is only a specific type (e.g. businesses of different sizes, with different types of ownership, operating in various regions, etc.). This article aims to identify the economic position of the bakery industry enterprises on the Czech market divided according to selected criteria. A partial aim is to verify the existence of statistically significant differences of the influence of qualitative factors (i.e. as the size of the company, form of ownership, drawing grants or region) to economic indicators (i.e. labour productivity, revenues, production consumption and return on assets). Yet another objective is to perform cluster analysis which puts businesses into clusters according to quantitative parameters. Synthesis of these goals will identify positions of bakery industry enterprises on the Czech market with an emphasis on the aspects mentioned above and further, key players will be defined on the market of the bakery products.
MATERIALS AND METHODS
The data used in this article comes from a database of companies and institutions Albertina. This database provides individual data from financial statements (balance sheet and profit and loss statement) of businesses. The selection of companies was carried out according to the CZ-NACE businesses (i.e. the classification of economic activities). This means companies engaged in the production field 10.7, i.e. Manufacture of bakery and farinaceous products. Accounting data of these enterprises for the year 2014 was a subject to evaluation. A total of 395 bakery and confectionery enterprises were analysed.
From the database Albertina, respectively from financial statements, items as value added, production consumption, sales of own products and services, assets, EBIT and number of employees were selected. For example Meric et al. (2011) also uses financial indicators to evaluate the position of firms on the market, respectively their competitiveness. Following evaluation indicators were compiled: • Labour productivity, which is calculated as a value added per one employee.
• Revenues (i.e. the item of Profit and loss statement -Sales of own products and services).
• Production consumption (i.e. items Profit and loss statement -Production Consumption) • Return on assets (ROA), which is calculated as the ratio of profit before interest and taxes and the amount of assets. The indicator was used to evaluate the position of enterprises, respectively their competitiveness, for example, Berman et al. (1999) .
Specification of enterprises
Enterprises of bakery industry were classified according to criteria that could affect their economic results. Size of the company, form of ownership, use of grant resources and the region were chosen, as for instance used by Latruffe (2010) . Four sizes of groups were set for bakery businesses (micro, small, medium and large) according to the number of employed people. Micro enterprise employs 0 -9 employees; small enterprise has 10 -49 employees, medium companies are with 50 -249 employees and large enterprise has more than 250 employees. Information about the number of employed people was obtained from the database of companies and institutions Albertina. There were 152 micro enterprises, 155 small companies, 66 medium and 22 large enterprises analyzed when considering this division. The reason for the inclusion of this factor is that according to the authors Bondareva a Zatrochová (2014) and Gorton and Davidova (2004) , the size of the company can be related to how efficient the company is. A prerequisite is the existence of a positive relationship between the company size and economic indicators.
According to the forms of companies' ownership, the enterprises have been divided into Individually owned enterprises (the enterprises owned by one person); Family-owned enterprises (companies owned by the family, ie. people with the same surname with greater than 50 % participation); Other ownership (the company is owned by persons who are not relatives) and Foreign ownership (foreign-owned companies with a shareholding of more than 50 %). Information about the ownership was processed according to the database Arachné that provides the above data. A total of 106 individually owned companies were analyzed, 157 family owned enterprises, 121 enterprises of other ownership and 11 foreign companies. This aspect has been included to verify whether the economic results of enterprises vary according to who owns the enterprise. The aim was also to identify the position of foreign enterprises, which are the key competitors and thus can affect the position of other enterprises.
Another measure was the use of grant funds by businesses. Enterprises of bakery industry use primarily the financial resources provided by the Ministry of Industry and Trade under the Operational Programme Enterprise and Innovation (2007 -2013) (OPEI) or his successor Operational Programme Enterprise and Innovation for Competitiveness (2014 Competitiveness ( -2020 . Businesses were divided into groups of the grant recipients (enterprises, which in 2012 -2014 asked for a grant and received it); and groups of businesses that did not apply for support (they did not apply for subsidy at all) and businesses that were not supported (i.e., they requested subsidy, but were not supported). Data for the division of enterprises according to the above mentioned categories were provided by the Ministry of Industry and Trade. There were 25 companies evaluated that received subsidies, 343 enterprises that have not received any grants and 27 companies that were not supported. The assumption is that subsidies have a positive effect on the economy of enterprises, i.e., that there will be significant differences between supported and unsupported businesses.
The last aspect was dividing the enterprises by place of businesses, i.e. the region. This criterion was used, for example by Tonsor and Featherstone (2009) . The aim is to verify if the bakery businesses operating in some regions exhibit more favourable economic results and if there are important differences among them. Frequencies of companies by region are shown in Tab. IV of basic descriptive characteristics.
The database Albertina provided a complete accounting data for 540 companies of manufacturing industry 10.7 Manufacture of bakery and farinaceous products in 2010 -2015. Data for 2015 is not sufficient, therefore year 2014 was evaluated. Accounting data from 395 companies was obtained that year. Thus the paper analyzes 73 % of companies with available accounting data.
Statistical analysis
First, the basic descriptive characteristics like some measures of location and variability, such as mean, 95 % lower and upper confidence interval of mean, median and standard deviation were calculated for the quantitative data for individual enterprises of manufacturing sector Manufacture of bakery and farinaceous products (CZ-NACE 10.7). Furthermore, the relative and absolute frequencies were calculated, i.e. frequency tables for individual economic indicators in connection with qualitative factors were created (Friedman, et al. 2008) .
Then, statistical differences of the impact factor (the various categories of above mentioned qualitative variables) per average level of monitored economic indicators were observed using one-way analysis of variance (one-way ANOVA). Analysis of variance is a standard tool (Sauro and Lewis, 2016) . The null hypothesis is that the average values of the economic indicators are the same for all observed groups classified by the same factor. An alternative hypothesis is that at least one of the monitored groups differs with its mean from other average values. Analysis of variance is based on the F-test. Output of F-test is p-value, which is compared with the significance level α = 0.05. If p < α, then we reject the null hypothesis (Rossi and Mirtchev, 2016) . Within ANOVA there is sometimes performed so-called multiple comparison using a post hoc tests (Kucuk et al., 2016) , however, it is not covered in the paper.
Furthermore, cluster analysis was used, specifically hierarchical cluster analysis for tracking the similarity of companies' behaviour on the basis of monitored economic indicators as the authors (Santis et al., 2016) use it. The paper uses Ward's method as a cluster method with chosen measure squared Euclidean distance. The output of cluster analysis is a graphical representation of clusters using dendrogram and a graph of schedule clustering (Szekely and Rizzo, 2005) .
RESULTS AND DISCUSSION
The results are divided according to the specifics of businesses, i.e. according to ownership, size, region, and their use of grant funds. In thus structured enterprises the existence of statistically significant effects on selected economic indicators (i.e. revenues, production consumption, labour productivity and return on assets) was examined. The following tables provide basic descriptive characteristics including statistical significance of influence factor on economic indicator (p-value, ANOVA).
From Tab. I it is clear that family-owned businesses (157 businesses) and enterprises of other ownership (121 companies) dominated in the bakery industry. Business ownership is a significant factor which causes statistically significant differences among businesses in all analyzed indicators (excluding return on assets). Firms with foreign ownership reported provably more favourable values. They have the highest productivity of labour and have the highest revenues. Enterprises that are owned by one person face the economic problems. They have the lowest revenues, the highest negative return on assets and very low labour productivity. A similar situation is also evident in family businesses, which are also struggling with low labour productivity and low revenues. Bakery production of small businesses often relates to the focus of enterprises, i.e. highly specialized production that is demanding for handwork and quality. According to Hadley (2006) technological innovation may not be required by these enterprises due to the characteristics of production. Therefore, there can be significant differences among enterprises. Foreign-owned enterprises focus on mass production and their goal is to maximize profits by using automated processes.
According to the results, a form of ownership can be regarded as a factor that significantly affects the economy of enterprises. Crucial are the foreign-owned enterprises, which may represent a threat and a strong competition for other businesses because of its performance, especially in terms of pricing policy. Their obtained results are demonstrably better than results of other groups of companies. The unfavourable economic situation was demonstrated in family businesses and businesses owned by one person.
When considering the size breakdown of enterprises to micro, small, medium and large enterprises, the largest analyzed group are the micro and small enterprises (Tab. II). Therefore, the domains of bakery industry are the small entrepreneurs with 307 businesses. A statistically significant difference was found in indicators of labour productivity, revenues and production consumption. Significant differences in the reported return on assets were not shown. Large companies that achieve the highest labour productivity and the highest revenues, which are in context with production consumption, can be considered to be the top performers. According to the results, it was confirmed that with the growing size, the business performance also increases. Similarly, this was shown, for example by authors Emvalomatis et al. (2008) or Latruffe et al. (2004) . The smaller size groups of enterprises, experience the negative profitability i.e. the micro and small enterprises. Medium and large companies have positive average return on assets. The position of micro enterprises, i.e. enterprises up to 9 employees, is in comparison with other size groups relatively unfavourable. These businesses have very low labour productivity, low revenues and their profitability is negative.
It was proved that enterprises divided by size categories are significantly different. Better performance was reported for large enterprises, while unfavourable for micro and small enterprises. However, this size category is the most important part of bakery industry; therefore, attention should be paid to their market position. Their position may just be disadvantaged as a result of large enterprises.
Only 25 companies out of 395 analyzed bakery businesses received support from the program OPEI, 27 companies were not supported. A total of 343 businesses did not ask for investment support (Tab. III). Statistically significant differences in economic indicators were shown in relation to whether the firm used the grant resources or not (in all evaluated indicators beyond return on assets). Significantly lower performance was found in firms that did not apply for support. According to the results it can be stated that subsidies contribute to a greater efficiency of enterprises. These businesses have higher revenues. However, their labour productivity was exceeded by businesses that did not receive support. The positive impact of drawn subsidies (which have an investment character in case of the food business) has been confirmed for example by authors Skuras et al. (2006) , while a negative impact by Harris and Trainor (2005 for ordinary pastry, other new technologies or modernization of production. The last criterion was the region, or whether the economic results are different according to where the business is located. Most of the bakery enterprises are located in Jihomoravský region (58 companies) and in Praha (54 companies). Conversely, the fewest businesses are located in Karlovarský region (13 companies) and Liberecký region (13 companies).
The average results of indicators in individual regions can be compared in the following Tab. IV. The highest labour productivity has been demonstrated in Jihočeský and Moravskoslezský region, the lowest in Ústecký and Jihomoravský region. Bakeries in Praha and Olomoucký region contribute the most to the total revenues of bakery industry, on the contrary, the least in Zlínský and Ústecký region.
There were found no statistically significant differences in the evaluated indicators in this dataset. The place where the company operates does not significantly affect the economy of enterprises. 
Cluster analysis
The aim of cluster analysis was to determine whether there are groups of companies on the market of bakery industry, which according to the above criteria (size, ownership, use of grants and region) and economic indicators show a similar behaviour. The key positions of these groups of companies in the market will be identified by the synthesis with the previous results, i.e. testing statistically significant differences and a comparison of the reported values within the classified businesses. In total, four clusters were included. Dendrogram, which shows the individual clusters, is not mentioned in the article due to the extensiveness. More detailed results of this analysis are available upon request by the authors of the article.
The first formed cluster represents the three companies, which are large size and foreign-owned. Important position of this group on the market is shown from the previous analysis of companies according to the specific aspect (large and foreign-owned companies showed the best economic results). However, these are not typical producers of bakery products. These companies are important representatives of pasta, crackers and biscuits or sweet pastry and cakes producers (prebaked, to finish cooking or defrosting). This group does not represent a direct competitor to traditional manufacturers of bakery products. These three companies contribute to total revenues of analyzed enterprises by 17 %.
The second cluster consists of two large-size companies. One foreign-owned and the other is a subsidiary of the Czech group with a wide portfolio. Both companies deal mainly with ordinary pastry. Therefore, they are the key players on the market that can significantly influence the situation on the market of bakery products. These enterprises contribute by 26 % to total revenues of evaluated enterprises in bakery industry. These first two clusters consisting of five companies contribute to total revenues by nearly 44 %.
The third cluster is made up of 22 companies. All of them are medium or large size. In terms of ownership, group with other form of ownership (11 companies) dominates. The use of grant resources, as well as regional affiliation is very diverse. The position of the cluster on the market can be considered very good given that these are larger sized enterprises, that have demonstrated more favourable economic results, as well as businesses owned by other persons without family relationship. This cluster may be able to compete with the above-identified key players.
The last cluster consists of 368 enterprises, 306 of them are micro and small size of the individual or family ownership. These categories of companies show less favourable economic outcomes and their position on the market may be threatened by companies belonging to previous clusters according to previous analyzes. Threat may lie in the realization of their products on the market. Small family companies do traditional craft, respectively traditional production; it may result as an inadequate appreciation of the market in the context of the influence of big manufacturers, which pushes down the prices of bakery products. So it is important to use the strategic position of micro and small enterprises and focus on local markets, local consumers or to specialize their production closely. 
